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You are a hospital pharmacist and a medical resident comes to you for guidance on how long her 
patient should remain on antithrombotic therapy. Her patient, NK, is a 59-year-old male who was 
brought to the emergency room (ER) by his wife following an episode of severe, dull, substernal pain. 
An ECG was performed in the ER which revealed a 3 mm ST-segment depression. NK's blood work 
revealed troponin levels of 3 ng/mL (normal: 0 - 0.4 ng/ml). NK's weight is 110 kg, his blood pressure 
at presentation was 150/95 mmHg, and his heart rate was 95 bpm. NK was diagnosed with a non-ST 
elevation myocardial infarction (NSTEMI). In hospital, NK was initiated on acetylsalicylic acid (ASA) 81 
mg daily (loading dose of 325 mg), ticagrelor 90 mg BID (loading dose of 180 mg), fondaparinux 2.5 
mg SC daily, nitroglycerin spray 0.4 mg SL PRN, bisoprolol 2.5 mg daily, and ramipril 2.5 mg BID. NK 
was not on any medication prior to admission and has no allergies. Percutaneous coronary 
intervention (PCI) was performed and a drug-eluting stent (DES) was placed in the narrowed blood 
vessel. 


Which of the following recommendations is most appropriate for NK? 


Select one: 


Continue fondaparinux 2.5 mg SC daily for 1 year 3 
Continue ASA 81'mg daily for 1 year X 
Continue ASA 81 mg and ticagrelor 90 mg BID for at least 2 months % 


Continue ASA 81 mgand v 
ticagrelor 90 mg BID for at 
least 12 months 


Rose Wang (ID:113212) this answer is correct. Patients with a 
DES should be treated with dual antiplatelet therapy (DAPT) for a 
minimum of 12 monihs post-ACS. 


Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 
To identify proper medical management post-insertion of a drug eluting stent. 


BACKGROUND: 


Antiplatelets used in the management of acute coronary syndrome (ACS) are ASA and P2712 inhibitors 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. Treatment with a combination of ASA and a 
P2Y12 inhibitor is referred to as dual antiplatelet therapy (DAPT). Antiplatelets are initiated to prevent stent 
thrombosis following percutaneous coronary intervention (PCI) and to reduce the risk of secondary cardiac 
events. 

Types of stents that may be inserted during PCI include bare metal stents (BMS) and drug eluting stents 
(DES). DES are a newer type of stent associated with lower rates of stent thrombosis and restenosis compared 
to the older BMS. Patients with ACS who undergo PCI should be treated with DAPT for at least 12 months 
and ASA should be continued indefinitely. Patients without ACS who undergo elective PCI should typically be 
treated with DAPT (specifically ASA and clopidogrel) for at least 6 months. Patients in this category who are 
also at an increased risk for bleeding may be treated with DAPT for a minimum of 1 month if a BMS was 
inserted, or a minimum of 3 months if a DES was inserted 


RATIONALE: 
Correct Answer: 


* Continue ASA 81 mg and ticagrelor 90 mg BID for at least 12 months - Patients with a DES should 
be treated with dual antiplatelet therapy (DAPT) for a minimum of 12 months post-ACS. 


Incorrect Answers: 


* Continue fondaparinux 2.5 mg SC daily for 1 year - Parenteral anticoagulants are recommended 
prior to and immediately after PCI. Unless compelling indications exist, long term anticoagulation is 
not necessary. 
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* Continue ASA 81 mg daily for 1 year - Current guidelines state that low-dose ASA should be 
continued indefinitely. 


+ Continue ASA 81 mg and ticagrelor 90 mg BID for at least 2 months - Patients with a DES should 
be treated with dual antiplatelet therapy (DAPT) for a minimum of 12 months post-ACS. Patients 
without ACS who undergo elective PCI with a DES may be treated with DAPT for 3-6 months. 


TAKEAWAY/KEY POINTS: 


After insertion of a DES for a non-elective PCI, DAPT should be continued post-NSTEMI for at least 12 
months. ASA should be taken indefinitely. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Mehta S, Bainey K, Cantor W. 2018 Canadian Cardiovascular Society/Canadian Association of 
Interventional Cardiology Focused Update of the Guidelines for the Use of Antiplatelet Therapy. 
2018:34(3):214-233. https://vww.onlinecjc.ca/article/S0828-282X(17)31221-7/abstract. 


The correct answer is: Continue ASA 81 mg and ticagrelor 90 mg BID for at least 12 months 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


WS is a 70-year-old female who is brought to the emergency room following symptoms of chest 
tightness, dizziness, epigastric pain, and nausea. ST-segment depression is seen on ECG and WS's 
troponin levels are elevated. WS's respiratory rate is 25 breaths per minute (normal: 12-20 breaths per 
minute), and she is experi 

myocardial infarction (NSTEMI). WS's medical conditions consist of allergic rl 
second-degree heart block. WS does not have a pacemaker. Her current medications include 
atorvastatin 20 mg daily and rupatadine 10 mg daily. WS has no medication allergies, she smokes 10 
cigarettes daily, and does not drink alcohol. 


Parameter Values 

Blood pressure 180/120 mm Hg 

O; saturation 84% 

crcl 60 mL/min 

LDL 4.8 mmol/L (normal range is < 3.4 mmol/L) 
TG 3.4 mmollL (normal range is < 1.71 mmol/L) 


Which of the following medications is LEAST appropriate to initiate for WS within the first 24 hours? 


Select one: 
Acetylsalicylic acid (ASA) ® 
Fondaparinux % 
Ramipril % 


Bisopralol v 

bes Rose Wang (ID:113212) this answer is correct, Beta-blockers should be initiated 
within 24 hours of NSTEMI for most patients, however; WS has second-degree heart 
block which is a contraindication to the use of beta-blockers, 


{ Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To understand acute management of non-ST elevation myocardial infarction (NSTEMI). 


BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI, non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 


Medications used in early management of ACS include ASA 160-325 mg, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta-blockers (or 
calcium channel blockers), and anticoagulants (eg. unfractionated heparin, low molecular weight heparins, 
fondaparinux, bivalirudin). 


Question #: 3 
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ACS. Patients with contraindications to beta-blockers may be initiated on a calcium channel blocker, but 
caution should be exercised in patients with a STEMI since calcium channel blockers have been associated 
with increased mortality and morbidity in this population. Contraindications to beta-blockers include 
bradycardia (heart rate <50 bpm), 2" or 3" degree heart block in patients without a pacemaker, 
hypotension (systolic BP <100 mmHg), and reactive airway disease. Patients intolerant to ACE inhibitors may 
be initiated on an angiotensin 2 receptor blocker (ARB), but less evidence is available for the use of ARBs in 
this setting. 


RATIONALE: 
Correct Answer: 


e Bisoprolol - Beta-blockers should be initiated within 24 hours of NSTEMI for most patients, however, 
WS has second-degree heart block which is a contraindication to the use of beta-blockers. 


Incorrect Answers: 


* Acetylsalicylic acid (ASA) - Early management of NSTEMI includes administration of ASA 160-325 mg 
STAT. 


* Fondaparinux - Early management of NSTEMI includes initiation of a parenteral anticoagulant such as 
fondaparinux. 


* Ramipril - Angiotensin-converting enzyme (ACE) inhibitors should be initiated within 24 hours of an 
NSTEMI for all patients without contraindications. 


TAKEAWAY/KEY POINTS: 


Contraindications to beta-blockers include bradycardia (heart rate <50 bpm), 24 or 3" degree heart block in 
patients without a pacemaker, hypotension (systolic BP <100 mmHg), and reactive airway disease. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https///myrxtx.ca. 


[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 
(ACS): a Canadian perspective on current guideline-recommended treatment—part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.201 1.08.110 


The correct answer is: Bisoprolol 


WS is initiated on dual antiplatelet therapy (DAPT) with clopidogrel and acetylsalicylic acid (ASA). 


How many days before a non-urgent coronary artery bypass graft (CABG) should clopidogrel be temporarily 
discontinued? 


Select one: 


Minimum * 


AIE Rose Wang (ID:113212) this answer is incorrect. Clopidogrel should be held for at 


least 2 days before a scheduled CABG to reduce the risk of bleeding. 
Minimum 7 days % 

Minimum 3 days X 

Minimum 2 days Y 


| incorrect 
Marks for this submission: 0.00/1.00. 
TOPIC: Acute Coronary Syndromes & Stable Angina 


LEARNING OBJECTIVE: 
To understand when antiplatelets should be discontinued prior to coronary artery bypass grafting (CABG). 


BACKGROUND: 


Antiplatelets used in the management of ACS are ASA and P2Y12 inhibitors. P2Y12 inhibitors include 
clopidogrel, ticagrelor, and prasugrel. Treatment with a combination of ASA and a P2Y12 inhibitor is referred 
to as dual antiplatelet therapy (DAPT). Antiplatelets are initiated to reduce the risk of a secondary cardiac 
event. Treatment with ASA is continued indefinitely and treatment with a P2Y12 inhibitor is continued for at 
least one year following ACS. 


Coronary artery bypass grafting (CABG) is a surgical procedure performed to restore blood flow to an 
occluded coronary artery. During this procedure, a section of healthy artery or vein from another part of the 
patient's body (e.g. their arm, leg or chest) is grafted (attached) to the affected coronary artery to allow blood 
to flow around (bypass) the blockage. 


When a CABG is scheduled, clopidogrel or ticagrelor should be stopped at least 5 days before the surgery, 
and prasugrel should be stopped at least 7 days before the surgery, to reduce the risk of bleeding. 


Question #: 4 
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RATIONALE: 
Correct Answer: 


* Minimum 5 days - Clopidogrel should be held for at least 5 days before a scheduled CABG to reduce 
the risk of bleeding, 


Incorrect Answers: 


e Minimum 7 days - Clopidogrel should be held for at least 5 days before a scheduled CABG to reduce 
the risk of bleeding, 


* Minimum 3 days - Clopidogrel should be held for at least 5 days before a scheduled CABG to reduce 
the risk of bleeding. 


© Minimum 2 days - Clopidogrel should be held for at least 5 days before a scheduled CABG to reduce 
the risk of bleeding, 


TAKEAWAY/KEY POINTS: 


When a CABG is scheduled, clopidogrel or ticagrelor should be stopped at least 5 days before the surgery, 
and prasugrel should be stopped at least 7 days before the surgery, to reduce the risk of bleeding. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https//mynxtx.ca. 


[2] Coronary artery bypass surgery. Heart and Stroke Foundation of Canada, 
/https://www,heartandstroke.ca/heart-disease/treatments/surgery-and-other-procedures/coronary-artery- 


The correct answer is: 
Minimum 2 days 


WS is 


jated on ramipril 2.5 mg BID and atorvastatin is increased from 20 mg daily to 80 mg daily. 


Which of the following is FALSE regarding secondary prevention for WS? 


Select one: 
Atorvastatin may be {v 7 
EENE T Rose Wang (ID:113212) this answer is correct. High-intensity 
post-NSTEMI statin therapy is continued indefinitely following an NSTEMI. 


Clopidogrel may be discontinued after 1 year post-NSTEMI % 
Ramipril should be continued indefinitely * 
Acetylsalicylic acid (ASA) should be continued indefinitely % 


Marks for this submission: 1.00/1.00, 
TOPIC: Acute Coronary Syndrome & Stable Angina 


LEARNING OBJECTIVE: 


To understand medications used post-NSTEMI for secondary prevention. 


BACKGROUND: 


Several medications initiated after ACS have demonstrated mortality benefits. First, dual antiplatelet therapy 
(DAPT) with ASA and a P2Y12 inhibitor (e.g. clopidogrel or ticagrelor) should be continued for at least one 
year following ACS. Ticagrelor has demonstrated superior efficacy to clopidogrel with regards to reducing 
mortality and preventing cardiovascular (CV) events, but clopidogrel is preferred in patients at higher risk of 
bleeding. ASA 81 mg should be continued indefinitely for all ACS patients. 


Second, beta-blockers and angiotensin-converting enzyme (ACE) inhibitors should be initiated within 24 
hours of ACS. Patients with contraindications to beta-blockers may be initiated on a calcium channel blocker, 
but caution should be exercised in patients with STEMI since calcium channel blockers have been associated 
with increased mortality and morbidity in this population. Contraindications to beta-blockers include 
bradycardia (heart rate <50 bpm), 2nd or 3rd degree heart block in patients without a pacemaker, 
hypotension (systolic BP <100 mmHg), and reactive airway disease. Patients intolerant to ACE inhibitors may 
be initiated on an angiotensin 2 receptor blocker (ARB), but less evidence is available for the use of ARBs in 
this setting, 


Finally, all patients with ACS should be initiated on a high intensity statin regardless of baseline LDL levels. 
The PROVE IT-TIMI 22 trial compared pravastatin 40 mg vs. atorvastatin 80 mg in patients post-MI and found 
that the higher intensity statin (atorvastatin 80 mg) group had reduced rates of CV events and death. Statins 
are indicated for patients with ACS as per the Canadian Cardiovascular Society guidelines, and treatment is 
continued indefinitely post-MI. 


RATIONALE: 


Correct Answer: 


e Atorvastatin mav be discontinued after 1 vear nast-NSTEMI - Hiah-intensifv statin theranv is 


Copyright 
trademark: 


Finish review 


‘orporation Ltd. and th 
oard of Canada 


Incorrect Answers: 


* Clopidogrel may be discontinued after 1 year post-NSTEMI - Dual antiplatelet therapy with ASA 
and clopidogrel should be continued for at least 1 year post-NSTEMIL. After 1 year, WS may continue 
with ASA alone, 


* Ramipril should be continued indefinitely - Long-term ACE inhibitor therapy is appropriate for most 
patients post-NSTEMI. 


* Acetylsalicylic acid (ASA) should be continued indefinitely - ASA is continued indefinitely following 
NSTEMI. 


TAKEAWAY/KEY POINTS: 


Statins are indicated for patients with ACS as per the Canadian Cardiovascular Society guidelines, and 
treatment is continued indefinitely post-Ml. 


REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrtx.ca. 


[2] Fitchett DH, Goodman SG, Leiter LA, et al. Secondary Prevention Beyond Hospital Discharge for Acute 
Coronary Syndrome: Evidence-Based Recommendations. Can J Cardiol. 2016;32(7 Suppl):S15-S34. 
doi:10.1016/j.cjca.2016.03.002 


[B] Pearson GJ et al. 2021 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia 
for the Prevention of Cardiovascular Disease in Adults. CanadianJournCardio. 2021;37(8):1129-1150. doi: 
https://doi.org/10.1016/j.cjca.2021.03.016 


The correct answer is: 
Atorvastatin may be discontinued after 1 year post-NSTEMI 
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